The answer given to my Letter to the Editor' was quite unsatisfactory.2 By going to a doubly connected region containing the plasma' the requirements for nuclear fusion for practical power applications may be met.
The structure of pectolite was solved by Buergerl 2 and the structure of wollastonite was solved shortly thereafter by Mamedov and Belov.3 Curiously enough, although the two structures have rather similar arrangements, they are not the same, and they are described by different sets of coordinates for corresponding atoms.
For two crystals of the same family to have different coordinates suggests that one of the structures might be incorrect. Since pectolite was solved in this laboratory, we were prejudiced in favor of the correctness of that structure. Accordingly we attempted to fit the wollastonite structure to the pectolite pattern with curious consequences which are noted below.
Attempts to Solve the Wollastonite Structure from Patterson Projections.-The structure of pectolite had been solved from the Patterson projections P(xy), P(yz), and P(xz). These were based upon intensities determined from precession photographs. The intensities were rather crude since a coarse crystal had been used, and the intensities had not been corrected for absorption. In spite of these poor data, the structure was readily solved by constructing minimum functions based upon these three Patterson projections. posed by Mamedov and Belov for wollastonite and that proposed by Buerger for pectolite (and later by Liebau5 for schizolite) are different. Since we confirmed the correctness of the wollastonite structure, there arose a suspicion that the structure proposed for pectolite was incorrect, and that it perhaps had the wollastonite structure.
From the earlier investigation2 there were available the following sets of reduced intensity data: F2(hkO), F2(hOi), and F2(Okl). Tn addition, the Patterson projections based upon these sets of F2's were available, namely P(xy), P(xz), and P(yz).
One of the fundamental differences between the wollastonite structure and
Buerger's pectolite structure is the location of Cal and Ca2. These atoms were used in the original pectolite investigation for the initial M2 minimum functions which were used to solve the structure. The locations were found by making use of the conjugate-peak relation.
Knowing the general location of Cal and Ca2 in wollastonite, a peak was found in the Patterson projection P(xz) of pectolite whose location would correspond to an invesrion peak for Cal and Ca2 if these atoms had the locations they have in wollastonite. A minimum function M2(xz) was found using this peak as an image point, and interestingly enough, a wollastonite-like pattern of peaks was revealed. The other two projections of the structure, namely M2(xy) and M2(yz), were formed from the Patterson projections P(xy) and P(yz). Each had a wollastonite-like pattern.
These projections provided the approximate values of the three coordinates xyz for each atom. But this structure turned out to have a discrepancy R(hkl) = 62% based upon the reflections F(hkO), F(h(l), and F(Okl). An attempt was made to, refine these three sets together by least-squares as described later, but R(hkl) could not be reduced below 52%. In spite of the possibility of forming minimum functions having a wollastonite-like pattern of atoms, such a structure cannot be refined and must be incorrect.
Preliminary Refinement of the Pectolite Structure.-Since pectolite evidently does not have a wollastonite-like pattern of atoms, it appeared that the solution of the pectolite structure given by Buerger2 was probably correct. The original structure determination included a modest refinement by difference maps which left the discrepancies at R(hkO) = 16%; R(Okl) = 21%; R(hOl) = 25%
To improve this state of the structure, the original sets of F(hkO), F(Okl), and F(hOl) were treated together as a single three-dimensional least-squares refinement with a different scale factor applied to each set, using the Busing and Levy program for the IBM 704 computer.6 In two cycles the refinement converged to a set of coordinates for which the over-all R(hkl) was 17%. Considering the crude nature of the original intensity measurements, this can be regarded as a successful refinement, and it confirms the correctness of the original pectolite structure determination. The new values of the coordinates are given in Table 1 .
Comparison of the Pectolite and Wollastonite Structures.-As a result of this investigation it is evident that wollastonite and pectolite, though belonging to the same mineral family, have distinct but related structures. The relations between the two structures will be discussed in a forthcoming paper.
